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(54) DRIVING FORCE CONTROL DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving force 
control device for a vehicle capable of suppressing 
application of excessive load torque of a generator to an pK 
internal combustion engine, even at a very low speed 
traveling time, considering the relation of load torque of 
the generator and output torque of the internal 
combustion engine. 

SOLUTION: Front wheels 1L and 1R are driven by an 
engine 2, rear wheels 3L and 3R are driven by a motor 4 
and the motor 4 is driven by power generated by the 
generator 7. The generator 7 is driven by a motor 2. 
When the front wheels 1L and 1R accelerate and slip, 
the generator 7 is controlled so as to set generating load 
torque according to the acceleration slip amount At this 
time, when deviation torque . Te that minimum allowable 
torque Tk without stopping the engine 2 is subtracted 
from engine output torque Te is smaller than the load 
torque Th, excessive generating load torque is prevented 
from being applied to the engine 2 by increasing the 
output of the engine 2. 
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mat. ^coftmmmcDmtiizx^xmmzixz&mm 
t. zcn&mmcommLtznfiT'im^zimmmtz 

ft h^^«»¥»»s*3» LfcAW J: 9 t>*# < 4 
Set 5«wSttrt*SaG8^ffi^ h^^oTPfiffiSrSUap-rs 

31 ^*&«Dfcjia<D*g: 5^jC'UTrt*R«B8^tti* h 20 
[fg#*l3] ffi'&$m<D'Jsfj:< bh—'ft&mWl't&ftm 

mat. *^rt«aG8o»^jzj:o-ciE«isn5*sa 
mkt. 

[BfsRJJS 4 ] IWS«C0'><C < t fc — * iSrSR»-*--5 rt*S 

J^. ffQ 1^4 «R f v^j ^ [Hi ^ Jife* ;a s fife i i.i ^> mi fe;>ar ftfe m/, -ap^ 
r#^ini«jsBa'WWTi t .bE-MvtiHi^-jisvii>i-w 

ih-rs ■SSvli^ih^r-liat Z'&^tz^b ZVmt~r<j 'IWco 

r««jyjfl?jfiii%-i?t. 

'fii CO fill J j {t V{I iR/i f$ "CSKIftj L , a J4 V&fti f« (:t ± ft! « vJJ: « co 
vli # "C n ■:*/!-)- o (toFHSfffi & • 5 " t&Vr'&t -r * 3,'f 

:-Rj'H i ^.vtjfcjyi.i em iif;z;E*g l fciMitfcnwiih 



[0 0 0 1 ] 

si TiESfj $ n 5 4 iftiEKj co * ffi { - ^ mm m m m m i - 

[0 0 0 2] 

unmx*mwt-tzmffi<D4iiimtojjm»mmt ix&. 

0»l*.tf«fBB5p7 — 2 3 1 5 0 8^$g:cPJ^$iLTl^ 
(>C0^*>^) 0 Wlfflsp 7-2 3 1 5 0 8 ^$S^B3^$ix 

&st i>te\**izMzmffi<D&mit/£ t'tmbtiz h<ox 

[00 0 3] 

7-2 3 i 5 o^izE*go§gBTii. Tt^^mmzn 

[0 0 0 4] *«Wfi % ±EcoJ: 5ftP5IH^S^#a LT 

p^j ;z at-*- 3 g§ qtHUEKj-A i: mm «g ^ mm^Eifc ^ mu 

[0 0 0 5] 

i wm & mtk-t z> tz y> to mk 1 ± eskjb >sr s ^ ^ 

ti>—fi&mm-i'%ftm3mt* tco^mmm^ 
m/jiz£<>xmh£txzimmt . ^(owm.mo^mm 

L fc ril # -C- (T- : Sft 5 mm S5 BE t Sr KS fc i|r P5 co ISitt * ili'J 

51'. *fcftf-2* h 'i-^ SrfiiCW'l-Sftf-^ l> /u^ iiiiW-T-R . ± 
[R h /u ^ filf p: -T-iS A ri'i ft- L (Ki Sg h ^ ri- ± ft S? 



[0 0 0 6] *fc, »*«2 5CE«£Lfc*Wtt, IS**! 

**H?HPt5: tzw&t-tz b<z>-c*s 0 i«* 
mtt*ffi<DSabJjffl»mmz*s\.*X * ±lE*m«^3B 

[0 0 0 7] W*iS4^|E«tLfc3BWtt. mjf£*t 

[0 0 0 8] ±Egff«Is]«GjSatt[4: LTfi, rtfttfltBS*: 
[0 0 0 9] 

[SBW^ShiRl W*rH i 60«iJT];cj;ii(f, rtBmf*]<W.U 
(ffMSh'^) a±cO h/u^s-;|siJ8ji$i'L-&w < !:"C. f>s#S 
:co<t$. ii , /*JSJ2coKij!i:w<l;iL{f. *iC»cofl?¥ h ^ 
* IrnHtoft-:*: iiilt & L X\>mM\r\oy x \\h V ^ >/ h^VK 

[oo i o] Sfc. Si , i*Jji:i</>.«ijj;z.t4u^ «vli«</> 



43(3)2 0 0 2 - 2 3 5 5 7 6 ( P 2 0 0 2 - 2 3 5 5 7 6 A) 

4 

[001 1 ] fcis. !C. ^<Sr h/u^ 

Jhi-*J:9KLTt>Air\, Sfc. »*JH5^«WirJ:ix 
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[0 0 12] 

^THB5S:#fiaLoottW-r5, *361fi»tttt. in: 

T'fea^— ^ 4 f3j;o-CJiElb^THg<b4oT^5 4^S2ijj 
i"5i, ilii;^tJ;3i:, 2<7)tb^ h/u^ t 

ilCT^^Rij$Sl L. l R[:ei|$ix^J:9!:^oti> 

-</u h 6 &fti,xmmm. 7 ceisns. 

[0013] JbfB^m^T^, xy^y2^)I5]gSN e 
y JtSr*i:yb[Hl«K»Nh-eiHl«cL, 4WD=a^h 

Mij&&m-tz>o s t<omm t t&7f>'>$£mLtzm>jj&* mis 

9 <7>j£^ic:(i>>> >^ c/3 isifty? * 1 0//^;jbixT 

t**o Jtte-t-— 'S4<nmm v^'jxx^ Maimi 

7^fl 2fe^L-C»tt3L, 3 RJCfiif ^t^ot 
l^o f? 5r 1 3 it^y^$<-t 0 
[0 0 14] iffiaiv^^ 2 eoiftaff ¥S I 4 (fifl*.tf-f 

^^i*Cl^j 0 ^ n ^ h/U/</uy i 5 l* % T?±'i"< 
1 7(D\t^i^Ii\i^[Z^CX^ri y IwUfWaf^tSBIJS 

MWJIt^r ^-tr/^<>r ^^"V— >/5Cx-A5o i-<f^ 

±32*°.;/ h^^/u-/ I 5fi, y7-t—9 1 9 
StT^^jloi— ^ ^ l. *co^-r s/^-t— ^ 1 9f)/r 
■y^-ft^iCU-fciniteftiCct ^IJIUA'^MjSiliiJWSiLS* 

[0 0 1 5] r-^t^//n 7^Wj.^iA;^. , ,ts > -fjs l M. , l -J- 
o"/-^^r/u-L'>-ij-2 0'l' iTL % i.*7'^-L*/i-L:>-t l -2 0 

=1 > h n — v 1 8 ^ u k • I \V I) n >' n -78 ^ f 11 >'j L "C 



2 1 te, f&tib LTcff ^-^^>>>'v=3 > h 7 1 8 &t* 
[0 0 16] xy->'>3y ho-7i 8TH W\^^y 

4 0 0T\ T ^-tr/u-tr >-t/-2 0 3 ^co&fcfcifg 4§-lc:*<5i * 

^fy7 P S4 1 OMStfrT*., 7,r^S4 i o-c 
H 4 WD 3 y h d-7 8 A^SPfiHi^ h T e M«0 10 

7sf y/S4 2 0C^fTt5 o AA#*$<^£*iJj£ 

[0 0 1 7) X^y^S 4 2 OTH ^"JPltti^ b'^fT 

^izii, ^77/S 4 3 0(:gfrt^ 

L-tfJttf;*^ 7^5 4 4 0\zWfr-tZ)o ^7^/543 
Ot'll. gfil&A hvU^T e NKMKiti* h/U^ T eM 20 
$rfUt5 I drTIl^ h/^ T e Lt, ;* 

t^s/^s 4 4 oiz&'fr-tz> 0 

[0018] *7 yfS 4 4 OTH * a 7 h/Uf^^ 

WttilsX^T y^S 4 5 OC^tf-T^o ^f i /7 P S45 
OT-tt, ^fecoiil^ S/U^ T e {wJt-TS BUttiA h/u^ 
TeNTOfii^ATe' SrTESlKia^ai* LT. 
■XT^^S 4 6 oizmi-tz* 
A T e ' =TeN - Te 

7,7 7/5 4 6 0X11 ^BI»ATei:S;i:.f;7o 30 

^ h/uf^S0 <7?g:ft:^A 0£SS-gL. *<Dffl&<D$Hkft 
A 0 C;WE+*Mfl^^&±IE*7 yy-e-'s I 9;Z, l ±i 
ALT, «#t5 c 

[0 0 19] ±E*««7fi. (H2i:^tJ:9 

(C. ^A^/EV^^!S^^7t^(^V{XJEE^«S2 2 (U=*r 
^U — y-) >Srlff5^, 4 WD =i > a — v 8 5CJ; ot K 

vttftffif i*^* t h&c^^ti^aviimv/rMWw^nSo «s 

CE3BHS-58* 2 2 . 4 W D = > I* n - v 8 /j » £ 5gv[i ftffiij ffll 

i:-^lift^w«^«7^»K'«ii:3(c [ f h 5rSIfl!Ei-£ 

3S'i1i« 7 COM.! * VliliE V &• HsJU LT4 \V [J3>|.n-v8 

[0 0 2 0] S .l:,£y-vy^y?iy;K:v^x i oi^ 
;^;:t«i£i>iC-L'>-t , '2 3^^;tOJi. B ^',iiij{c-L' >' 2 :m, 
7/>-^-V- y 4 :~mtt£h.^'Ai^J^\li\tm [ i, a- 
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[0 0 2 1 ] ^^4(1 4WD^y hn-78 

MMtfi I f m^iHS^io-CIESft h/u^ Tm&m&£iX 

Z>o fc*5. ftF-^2 5 Ji^e— ^ 4 cQ^S^jfj^-r^i^— * 
**"Cfc* 0 ±iE^e— ^ 4^ffifttt<?5lHlte!ftNmS:Biai 
-T^^e— ^fflEIIEft-lrv*2 6 tt*— ^ffllnie 

»irvU-2 ^ttiL7t^~^4<^lHlte'SJcfa-?-^4W 

[0 0 2 2] Sfc. _hfS^ 7^71 2fi, ffi^7 77 
^li^7 77/1^M$ix, 4WDnyhD-78/^ 

e^^fT9 0 Sfc. 1R, 3L, 3R!: 

tt, $^iStyf2 7FL, 27FR, 27RL, 27 
RR^KitbtlTl^o &m$mm-t>-y-2 7 F 2 7 
FR, 2 7RL, 2 7RRfi x *tJ£-f"5*:*& 1 L. 1 
R, 3L. 3 R^EteiSSi-Jt Cfc^/^ft^S-^tiiS 

[0 0 2 3] HI2 4 3 7?-§-4 o;z%m«2 0{:f 

^-78(1 B4 {zir:^-J: 9^, ^»j«8A, 

MW8B8B, ^e-^^Jf^gr>8C. ^7 7fSJ« 
8D, h/U'^ia3SS[58 E % S«? h/L^fflPfiSlSS F. 

h^^^}ftg[5 8 G^lx$ c ±E«««»J»gB8 A 
!i> «JEnfiS2 2SrilCT, *®H 7 co^gil^S V 

[0 0 2 4 ] D »JMSB8 BJi, 38««7^6^~^ 
8CI1 ■=C~^4C9#«tBse I fmSHfit5:tt. 

ftniPHa s f h y s g ^MiicMs l x tern 

[ 0 0 2 5] h/u^fii[33C{Jn8 Efi. AW h/u 

i-<c4p*?. ^tT, X7 7^s 1 o^^v^r, Hoffiijf-L' > 



50 



t2 7(- L, 2 7FR, 27RL. 2 7 R U /; « ^ (/*) \i\ V/ 

:^.«^5cVSi[JXLfc, ipffft 1 L, 1 R ( :l:a{*lj'Ki) wiKjji 

'C\ iiii'te l I RcrWjiirJix U -y/Vcr'^gx "J yS'rM 
/CCA V F x-r y -/s 2 O T""-{"o rt 

[ 0 0 2 G ] A v- y V S 2 0 -C::t, .|-.,?t!.*V.>fc^ U 7 V 

-r , ;< U 7 /i'Jia : A v F ;v 0 w T 1 1 : 'J L «4 ft ; 1 
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ix^cOT\ 7,f77'S3 0;:WLt, Th;z0^rR7v 
V v AVF/;I0J:^#'.^ L -fcifr&t:: tt, 

[0 0 2 7] 7fyyS40T'.'t fiijftl L, lR<7)*in 

y y7zv\\jt%tzfr{z&m^yk%i t a vf^ 

V X I a 

TG =K2 

K3 X Nh 

V : 7 co^JE 

I a : «««7<^«*^«SK 
Nh : ^m^7cO[pl^ 
K 3 : £fj^ 
K 2 : 

T-£>-5 0 ^r^7°S6 0t{i t TfSitCS^ . f> 
✓i^oS <9 3gmS7T-ilit1-^t e^co^m^^ h/u* 

[0 0 2 8] Th — T G -f TAVF 

fclZ % h/U^MPI^8 F(D^!:o^T, JzlTlzm 

i^xmwtz* -r^^o. £-r. ^f^/s i i o 

h^^Th^^^m^70^^^ffiHQtJlT<*:^J 

Sbfc»&Jcti:. 77^5 i 3 o:zmi1-% 0 —Ti. 

B«*a«Wf h/u^Th^*a«7<7)JR*:ftW«iaHQ 
<fc 9 b*&l*fcWtLfc*&iZi:i. ^r^Sl 2 0iZ 

[0 0 2 9 J ^>-7^/^S 1 2 OT'tt, TSESWJ: ji:, 

/tfSi:^r^/S 1 3 Olz&rr-fZo 
T h = H Q 

^ry/s i 3 o xn . .-r. v vnaigftKsrH-ir > -v- 2 1 
> y iw^y t c l r * 7- r/s 1 4 0 :c -f 

So 

[0 0 3 01 y>y- y-ys I I 0Xi± % ^i'l^to^.^ 
«f;»N c <c <^7j » £> 3-. 2 /V»f>? ih L £n *iftOKC02n7 f. 

/^yTk'M^, Xry'/S 1 5 o::fM?t>j,. /ciJ, 
3T-\¥ I- 'i^ T k S.-3K^<0ft4-j9 U/Vr&fo'ii: L T f>Wr>& 

xy-vss i 5 0-e. "f.?i!^:;-.'je-j* . y;r>M''/ 
ATctS'WL":. ;<f;//s i (K);;fJhT"j, - ^ 

~C\ ^T:.vyS 1 3 0-/r : y7$ 1 5 0 /Wfcf # h /L 
[ 0 0 3 1 ] AT c - T c - T k 
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1 6 OT'^ B»h^^ATe^Sa^«S 
AW h/^Thi:!) v>^d»£«;£-t-<5 0 a t e 

^Th t*j^Lfc»-&^a % mm-tZo — 7t\ A T e < 

Th fc«J6L;fc»&l::tt. xf^Sl 7 O^Wn^ 
Z>o XryZfS 1 7 OT-Ji, TE*Ul«fcoTfMIEtti;b h 

[0 0 3 2] 

TeM = Te + (Th — A T e ) +a 
*i*^FTlyJ^]^L< ttl»;frfli;:fBI»LT b, 

COt>OlHlte«t4C«fcoT^>'v ? V2<39|Hl«G»N e fi^L^ 

5<fc 5!wfBIWUT bats 

[0 0 3 3] ::t', ^fyyS4 10-7,r^//S4 
3 0, ^ry/S160 ? ^ry/Sl 7 0WJ8in 

^7 > S 2 0 0t', Th/if^Oi: 9*#l^^5^S:4Ei]^-f- 
3 0 Th>0i*I3t$;h,Jxtf % iffil&lU lRASJtaiS^ 
y yrLtt^wt', ^f^S2 10{:gfft5 o S 
fc. Th = 0<!:|i|^^ll Btl^lL, iRttAniS^ 

[0 0 3 4 ] ^t^y^S 2 1 OT'li, ^e — ^ffllHllc^ir 
>if2 1 ^^ttSLfc^e — ^4C0[El^NmSrA^lL-, 
30 co^e — 4 SG-gc N mlzfccfzmwe—? ftmmtii I 

=» k ± ( c & o ^ igr & j r i± . *hi co m mm*\ w * -c- -x- 

4 co#«31Sl£ [ fmtH^<« (BI9*!!H) 0 -f 
[0 0 3 5 ] /fy/S 2 2 0T'}i. -LffCS tffl-Tr— ^ 

fiSViiSfc I f ui^AL^-t-— ^ I (/>f»l<K3ftNiii^»ici-T:~^ i co 

ssevtin- k srwns l-c. xf-v/s 2 3 o^fjff^So 

x-7- y-ys 2 3 o-CJi. J:3-£1**J l^^i;i(33 8 

j>* Lfc«viiftr»j f- 'L- ^ *[' h :z.)}^$ ^etg^- ^ h /I* 

^TmS.'WH.iL-C. x -7- ;/-;/ s 2 I O^f^Prro, ^7" 
nO 7"/S 2 I O-Ctt. J/. Sil n t-K-lr — 9 V>i-'S Tm^O'CM:?; 
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I f mSrSJSSc L ~C*tJi>i~'5 B fill ill $1^ 
fltSK I a SrWffiLT, ^r^/S 2 5 0i;mTt^) c 
[0 0 3 6] ^fi/yS 2 5 0T'!l TIB*{wS<5#. 

±e b i a. sttR.. aomtiiE^b 

«««7<0B««EV«:J&fcjBU §»xm«7*>B«m 
EE V £ SUfilM 8 A lz ObS * L ■ fc <D h . £ -5 0 

V - I a XRtE 

<C*5. IfiiR.'i, ffl:^ 9 (nWtKJkl?^—? 4(D^^f si-CD 
fittt^^^f:. 0 9Iz±EJ&S<a*^A^-r— hoffl 

[0 0 3 7] ±E*J«0«B«w*i*tSf^ffl/jrif{c 
^Vy>'2^ib B»?fra 1 L % 1 RlZfej^gfifz Vf^Zif^ 

^atulraiL, i R^niS^y yy-tzt. *:<nmm* 
v vfmzfcztz&mfiffi h/^Tht'rii$7«f 

[0 0 3 8] Lf)*t> % «8ffl7T'«aL^»Wt*C 
3 R tSESb <kT\ *P5^*Datt^lfil±-*-5. C 

3 R£SMMfcffii<!: L fi % ^]^x^/^ 

t^K-, im*w 1 l . 1 RtziiX'mmLtzm&iztt^ 
xmm<Dfmm&&i&T-i-z 0 z<otz£>. a.3L, 3R 

R ^ it <7}:r. > v 2 co Mi flh/UHe £*E;iS L "C t> 
T//»SE»^ 4: L tfOi/fl 3 Jxfcir * - t izSZ&x . rffltii 1 
L. 1 Rr#aii|fflT*S<C^iE3HF^&fg«3 3Ric 
H i ^JLt /Jlii&tt-: & iftj J- £ £ co f 5 0 
[0 0 3 9] $ ^M, .Li£«o J: 7 Uffrtfi l R t*YT 
jSiwIftVI] S4'i<ct »s?iHi h * -cffi«fw 3 L , 3 R SrStfAi" <!0 

Ji, j-i^v h /"iM'liiJI^MWj h /u* T c MJZ«]-A-iTi'IiW 

^ M'.Al h/L-'y T e /;»0.n : Vr M-'/ T k £- '} |i f fit /"! > h 
'^^TcWIlO (a) ^^CiJ, -£-^J-; cY^MIf.'fMdVfi 

1() (b) 0;^<cotv^jitti>;^j:t, PI l o 

(c) ;:<Ht.l;0 ^ATcM^;(<^0il. -£o>ATeM 
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[0 0 4 0] Ht\ ±E****1?tt, *m«7cr)« 
m Lfc«BE-e*— * 4 £IE8S L T 4 HSZift 2: 

±E*«6fl5HB"C«i % ifra3L, 3 R^» LiffiiftttT?*, 

10 zmtJ* ^^^0^-9 4{zm&-tZ*mt)Z:t5:7£LX^Z> 

MtlkteZ J: 9{r^f8 7<Difgm£!^LT, gt£«m 
[0 04 3 ] Sfc, ±E*»K!|fi-Cf±. 4WDnyhP 

T e MCO h/U-^^r^Vv^-nv h □ — ^ i 8 L, 
x ^ 3 > h D — 9 1 8(PJJT\ ^^^Xelte^^Sz^ 

E*»^fl8fcH«/jClSB4^(wOir»rttH— ^HF-^-Srfi- 
[0 0 4 2] *SJS«flg(OS*«fiRtt, ±EXttS«{: 

(ZOt^T, [HI 1 K£<5i*TK9tt-a, -r^^^>, * 

^-r^ 0 B^i§mAr#H/i-^Th^^^m^7cos^: 



7 (Dftziz Ik ~{df tf i?s M Q J: «9 t>*# ^tfi]^ Lfc»^^ 
tt. ^7-7'/S(5 2 0!:^7t^ o 
[0 0 4 3] y/S 6 2 0 T'li. TE3^69 J: 9 

fcfg!^^-7 6 3 0l;»fft5, 

Th = HQ 

> V>\s's T e SrffitJjL LT^r -^S 6 4 0 ll^h"-)' 
[ 0 0 4 I ] X r : y y n SCI C) Tfrt % 3ifr:</?:r. >- >> >|n] 
T k >i-3kW.>, x-7- y "/S (5 5 0 ;:f^rio„ x-r y y'S 

x. ^T7/sG6o;:fWt^ 

A T o - T e - T k 

XV- : y7"S 6 6 O'CCt. f|,S >Y-: h 'L- ^ A T c /5M.Hg^«'i J iX 
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